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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
system for generating a digital image that realizes coding 
with a high compression ratio while keeping image quality 
and decodes and generates an image in an excellent way 
independently of the system configuration. 
SOLUTION: The system encodes a digital image to 
provide a compression coding expression image. In this 
method, first multi-level two-dimensional DWT 
conversion is executed for all images (414), and the 
conversion results are arranged in the hierarchical 
sequence (420). Then sub-bands of DWT conversion are 
tiled into some blocks (430). Then each block receives 
bit plane coding up to a point rendering no visual loss 
(440). Then processing of each coded block is finished at 
a bit plane where image distortion is minimized on the 
basis of distortion and a desired total block rate (450). 
Then the coded blocks whose processing is finished are 
combined to form a coding expression (460). 
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IBf §*^n <y ^ cofb<Dmio>Mm-c*& y . 

tuiB^a >y * i/- h i:mSo®#M*-tcSo-^T-^fty 
a>y ^ u- h SrflbJvffc-rsaWBl^y h^U->T'tffiB?t 
-f-fb^n >y ^ -5-n-e*iS:»yt<5»7#®i:, 
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u»j>7 &ma?zms^m£ t **m£ -r s 

s wrtuDf^tT-p >y ? (my zmz.^ 
mT-tzmT^mt z^tiz. a zqmt?z>m#m 5 1 io 

^lh53>lf^-*^p^A?:fB#L£3>l^L- 



tfriay a y * ti-r twD^-f 1 1* ? h -7 b - y r 4: (c*j> 



[m*3C 5 4 ] sui a^"a ? f zn^tuDmmt ^y b 
rf\y-y^£\zpt^<£%i-oayrfuy^\y-b^m^. 
?Z7n y 9 is- NSgfcfs&fc MB:*** 

y v->*\s-y~t*mi%&i\ } crruv ^-eti-eti^T-rs 

4j*1-S3>tfa.-df^n^AS:fB»Lfcn>tfa.- 
* «rSBKf*«:-£t? 3 > tfa - # 7 D AgfST'&o 
T, 

{ttSXy VzfV-y&^tt&WLh. 

mSlrfu y v -eti-?ticD^re-ft; \Zyb7\s-yZ£ \z'p 

&< £*> 1 o©7"P ypU-b %&&lT2>zfU y V U- 

tulS^P y9-U-b >T-£ft:7"P y if V- b $:* 
/Jvft-tStWBtfy V^ls-yxmm^it-Ju yt^ti 



H»*# 5 6 ] ttris^p ? * *ti?ft<Dmntev b 
-7\/-yZ£\Z'pt£< 1 otf>g*gfc&5rt£S* 

ttK*7#«ti. ISfB:/Oy*U-N£:ffijg©Hr 

£y h zf i/- ^T'ttfiB^-ft^p * * -en-r *isj»7-r 

§r^5:^i:t5i*g5 5fCfB«©rr>t^L-#y 
P 

[if 5^5 7] *SF^ft«3IS:ii«-rS7 2 y*^lf«& 

^-r^p>^-^ypy5A$ria#ufep>t^zi- 

# Bn»0E»S:*tf n > tf 3. - * y p $r ^ ASSS&T'fe o 
T, 

20 b- >JC«fflBfiS»©IME^"a >y 9 -e-n-f ti & f >y S ^ U 

mi-?Uy>;3:&?tUK>W%it¥y b-f\s-yZZ.\Z'p 
< £ % 1 OOD^P b— h 5:^-r-2>^ 1 SBg^a 

T'&y, i/m.7uy?<»m?m%it\z*jbzfv-y<Dm 

WPte < £ =b l o©:/p >v ^ u- h it, ms&u v V 
Mf&ttXyb^U-yfrbigfm^ityiybzfU 

-yo^n^eti'pte <t*ji o®aj^fcsjBBtfy b-fv 
-ymrit^mcom^zm^it-znt-^- k • n 

30 tm7ny>7*ti?tia>m$tt,\Zy b-f\s-yZ£\z>p 
&< £% i o©S*lES:Siafef ««2ft3fe#ar*fey» 
JM^yp v ^cDfis^-fb^>y h ^ u- y<Dm§i'Pte < 
t % i -DOMfrSQit- wmn^u v z (Dttfi&feitm. 

ttv bzfi/-yfre 3 i&m%fcXv b^u-y<D^ 
-Tti^< fc* i -oo>Bfr\zWi3®mb\Zv b^is-y 

^□>y^ <Dyz<Dem.<D!9mx*3b y , 

T©^*&S/wtf sttfiBtr^ b^iy-yxmm^ 
40 ftyny^-€-n-ens:iR7-rs»7*®i:, 

ny? zm$-fz>m£^m.£ *mx.z>z\£ s^t-t-s 
3 >ta - # yp ^9 A»& 

5 8 ] *SF*fls3SK£il#f * 
-5 3 > tTa. - ^ -fn A &SBIS Ltn y tTn- 
9*ffiffi&.*<£tiZiy\±a.-Z7u ^AS^T'feo 
T, 

jc©^CDMS[©^'P >V ^ ^5l»-t-g>fctt)tCtfjfB-T r ^^ 

^/Btk z^&rt&m&f-WiX'ib y . tasa^ p <y ^ ^-tv-r 

50 nti, ftfcMck^v bzf\s-y35&&M'b¥y b^u- 
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\s- XcifffB^CDBtflB^n >v *«vfft€: hfy h^U 

& < *» i offl^n >y ^ i/- h sr^-rsm 1 

x~& y , ji^^o >y * ©faygpsfbif * h ^ u- >©«r 

*ft8**£? b7u->fre>im$fefcxy v?is 

- yn^tl^tvptit < £ %» 1 o©gp#{Ctff8Btf y h ^ U 10 

* < n i o©M*&£fc?t-ts!g 2 gisg#Mrt'& y . 

*tf>y hzf\s-yfr<bm%8HHt¥y bzf]s-y<D*ti 
^tvptji < £ =fo 1 o®a^tcSW3faWfbfcf v h Is- > 

j£^n «y ? ©^©{&&©B81fcT';& y , 20 

a -y ^ i/- h £S/Mb-f SifffBtf «v h^V- >T*t&SB8F 

3 > If a. - # ^ □ V*? AS&S. 
[fgfEcDiSffi&t&Bj?] 

[0 0 0 1] 

■*-&fc©T*as. #$88(4, *fc«H^b3ESS:jt«-r* 

u £ 3 > tf a - # Ris^flc &^tf 3 > if a. - # 

[0 0 0 2] 

KfefeOiSffi] #BtfflftH6£5 , 7 5 4, 7 93f 
14, ta-v> • tfS/a/Vl/- (HVS^Er 

ct Uf^ffSj &fi<*tf S 4%3*7-f bH2& & 5 Zl 
T-X^* K^4:2aSB©liflST?*?ftS:»lH8U *^bH 

C^#:i;^b£;ft&v^t£<&g£:l-.5 0 z©4e>ic 
L/TjmbE^w^b»fc«Wb«©H*"Tf»jreg 

5. i©fif5R. r©*i56©£EttfttlBl4fi||iRStU ffiKRi 
£_Llf STci^C UJH*8aii& J: o lz, DWT© 
SS»«ft6n L fctB^a!ISB«^©«aB6«jBT-t S £ v 1 o K 
3<MC, #EI4#fF3fl5, 7 5 4, 7 9 3fT 
IHm3ftfc^4J*fc.63S*&fr*fc»4f : -f X7" U-f IC 50 
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{4iI£-T*£&K Ztlte-y-TVO KA^BfflfcWIPHb 

s„ 3©^st4^ ; ty*«^tife^-fb^{c=bj!i^T 

3tU4&1*-?V\*> Kft©3> h • 
[0 0 0 3] 

5^#© 1 o*fct«8tt©X^S:ai|-r*Zi:T?*S. 
[0 0 04] 

[^®&^^5fe«)©#|?] *5§^©-^{CJ:^ 
«$tu ffiRSSStt. (i) ^C©^[©yn>y^$:^ 

m+zt-MzmiTi/zjvwwizmm-fzm&XTv zf 

£* ( i i ) ttifB^©l5f3^'n >> ^ ^ti^etiZ \Zv h 
(i i i) m&UyV^ft^ft&m^it^y h^l/- 

>rttc^< 1 o©M#S£Syrrss#g&/£ 

^f-y^i:. ( i v ) KflaM*flRcaE-3v S: 
*/Nfc-T SloiBlf h rf Is- >r8SBBfWfc^n y * •?• 
ti-fnSrjKFT+SJKFT^-r-y^fc, (v) Stfie##-fb^ 

mz&f&-fzt-toizm&&-T Lt~w^it7n v z zms 

[0 0 0 5] *|gBg(DSIJ©^{Cj;tl(4\ «F»ft«5i& 

14. ( i ) ^E©^c©y n «y ^ Sr^-T S fcsbfcftfiB 
7 i ^^;HS^5:^l1--S^I^-vy < }:, (i i) mfiB 
^©StriB^n >y ^-€-4x-?ti&tf »y h rf \s- ymmtt 
Z>\f.y b-7\s-ym$VC*TVZf£. (i i i) tuiay 
□ >y 9 -e*i-?#i©«F9ffcbf >v h ^ U- > ZT i: < t 
=fo 1 o©^D -j^V-Y S:^t5^D I/- 
7^"rvZf£. (i v) m^Uv^Xs- Y\ZMrS\^X^ 

Vrfn v v is- s SrfMvfb-rsiWBtfv u->-eftr 
(v) m3?&§ritmmz]&}&? zt-ibizmmTLt-m 
[0006] jmm<Dzt 3 \zm(r>mm\z&t\\ l -& nmt 

tiSfimt. (i) 7btDW<?y&k<D-7Uy>?&%m-tZ> 

t, m&zrny9-&x?tut. ftj&M'}^vh7u-y 
4t>*«/Mf v bzfls-ytmu ( i i ) ftftEft/$ft 
^cify bfu-y-fr e>|friB*f^/Mf >v S^iz-Mciff 
SB^5[©ltri3yn >v ? ^-ti-^tiS: if >y bzfv-yftmt 

■f&^y b7U-y<&%ltXTV7£, (i i i) ffffB 

y □ >y ^ -e*x-£*i^?#^f b tf y h y u- > r t \z'pt£ < 

1 1» 1 o©^"o >y >7 \s- h SrftJg-*- y ? Is- b8k 

£xf y -7T'& y , ji^7*o y ^ ©fi^##-fb tf >v h y 

\s-y<m$m/ptsi <tt)i o©^"n v'pXs-Y 14, 
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y h7ls-y&%-itXTv7<Dmzm5ib2ftf=.3- F 
• fcf<y h©l5cS:^U ( i v ) m&7 P y * -e*l-?#X© 

®&-?z>m&mm£*T v -fx& y , jus^n ? ? ©ft 

^^-fbtfy h^U->OBufB^< £*> 1 -D<Dm&m. 

*» feflBEUHMstf* h ^ u- >©-e*i-f 4x4>& < £ * l 

ifflBfia»©BfflBre*y, sfcfc, i&iBJt^py*©?*© 10 
fl88t©BB»re» y , ( v ) ifjlBS^SiifufBT'P y * u 

h v- yx-mmmt -fa y >? zmrirzmTx 
rvzfh. ( v i ) mm^itmL^fem-z r^mzws 
mrr Ltzmflcrfu y v itsmt^m^ry -ft & 

[0 0 0 7] ;*^©3 6tcM©«»JCJ:fttf. flFWfc 

mmnt. (i) TT&emoymLoy-fu y v %xmt* 

«t tW^M^ v h ^ > fe* U ( i i ) tfflBftJfflft 

fH^C©SulB>'*P y * "tti^tiZ^y b?\s- yW%ik 
?Z>¥y b-fls-Z/WMkX-rVft.. (i i i) fi&IB 
:/Py?^;ft*ft©?94Hbtf>y h7 r l/-^ri:lC^«:< 
fcfc l rxn-fu ytv-b feStS-tS^n <y * u- h& 

je*^ * yr-fe y , jgjg^n y * <Dm%$tmk¥v b •? 

U- >©#<ifB'> > & < 4: fe 1 oo^n y V v>- b It* *B£ 
?"Py?&. *feSft*:t^y h^U-^^JftfeRF^ffc^ 30 
yb? l/-y<Dtt-€tvpt£ <£%i o©gp^tc|ffiBbf 

• fc'y S©»&*U ( i v) folE^D y ^fi-fift© 
ftmt^y b?U-yzl£.lZ'pft< fct, l o©S«8»&& 

as-t y -?t*& y . jus^a y ? ©fi 
mm^it^y bzfi/-y<Dtm'j>&< 1 o©m<^s 
is. iwaat^n y * ©wi»raHMfcsy:tf y k y u- > 

tufB^c©»i5refey, twafB£:7ny*©7S© 40 
«»©»»•£& y > ( v ) fuf o y ? u— ^ i:m^© 
IMS^cSo'^Ti^ft^'P y ? u- N SrS/Nb-f-Sttf 
IBtf y bzfU- yXmsm^ityu y V *ft-£ft«:»T 

*fc»fc|fflB»S7 LfeWtft-fu y 1 Zmg-t&Wtgx 
7-yzft^^ti. 
[0 0 0 8] *«W©Se>tC»lJ©lBSiK:«fctUi. «H^ffc 

iB^ati. mm>wb<D7uy9*mm?ztc.mcim 
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Uy9tt?4xZ\ly bZfU-y&^it-?Z>¥y Vzf\s 
- >8F*ffc^«£, sulB^"D >y ^ *n?ti<Dm$1t¥y 

to. 

[0009] #|§f9i©£ e> tcgff©JSmtc J:nii, «F9ffc 
*^5:Ji«-t-g»7 ; ^^;Wif^©^!^g*W«$tu Iff 

Kwmzm&tzmm^mt. tmmL&imzfuy* 

*4\?ftZ¥y bzf^-yn^itir^y b^u-ym 
^ffc^Hfc, tt^B^n <y ^ Zfr?ti<DW%it¥y bzfv 

-yz:t iz'j>& < t % 1 o©y □ >v ^ i/- h $:^-r & 

y p , v ^_ h^ae^si:, tWB^n y?V—b \zm-3 
><^X&i-f-7'ny ? is- bZWi'Mti-zmtty b?v- 

yxm&f&zit-T'u y vttiztizmT-fzmT^m 

S?ffla*9Wfc38SS:JK)*r-Sfett>K:iaia»7Lfe^ 
fb^o «v S:^-r5^g#lS4: &#to 0 
[0 0 10] *5§^©$e>tCgiJ©^cJ:n«, fiF^fb 

-y b7i>-yzmu mffifoMck^y b7is-yfr<~> 
mEtttS&'hify b y b- >tCt^B^©tuiaya >y ^ 

Wt&mn* ItriB^'p y9*n?n<D&%itVv b?u 
-yzltlZ'ptt <£%1 o©^D ytr\s-b 

* 1 ^^ST-fe y , *ue^a >v ^ (Dtmzftitxy b 

■7'is-y<7)mZ'J>te<£bl^(D7ny>;is-b\Z. m 
%zTuy^^ MmWck^y bzfis-yfrbffim^it 
\f.y bzfis— yo^^'pts: < %, 1 o©gp^tCBfffB 
t'<y h^b->^fb#!2©l^f*{c^>fb$nfen- 

t*^ h^b->riitc^< iit; 1 o©2*SS:^f 

•5^2 WE&mxib y . fBje-^n >v * ©*g5t*s#{ b ^ 
h ^^-^©BfSE^ < t: t> 1 ■Dnmfrmz. msm& 
zfu y ? cotttm^jtmK^ y bzfv-yfr wmw^- 

it^y b-7is-y0j?ft?ft'P&< 1 o©gp^{c|o 

Mzmt^y bzf^-yfrb'&^ittzfrtzmmm&m 
are*y, tfriBJi^^n-/^©^©^gt©g^T- 

& y . BufBM^iituiB^o >v u- h©m^©-^-ft{c 
HrJv ^TM^M^^ft/Nb-r § BuiBtf'>y h 7" U->T*l?f 
fB^-fb^P >y ^ S:»7-rs»7#S4:, etjIB^fb* 
^&Jg«"rSfc«>JCWgB»7 UfefiF^fb-^n y ^ 

[0011] *«w©se>»cjM©ii8»fcj:nii. ff^b 
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miff v 9- }i>wmzm&-tz>$m£&x& y , msrfu haswsamsfu kll 2 

*ff5®^:^ h^U-^fe^tKS/jNtr (8) , HL2 (9) , LH2 (10) , HH2 (1 

* & tr>v h y u- ynrnt-tz \?vVr?v-yn tmm>^--< xizfo c x <* e> tc±© i^;i/©fH!paq«R 

->r£tC'>&<£fcio<a:/ny*u-hS:8yg-t5 ftS. H 3 DCD-^> KttL L4-y-^/t> K 

ai i as^a-e* y, fi^^o y wmimmt^v h r-fe-s. 

:7l/->©tfrS35Mfc< £*} 1 r><a^n*j9 U- RJ, m 10 [0 0 14] #CWT\ rt'J ^;HS^5:#-5fc«)(C## 

Jl^nfi'fc *JJ8fiWcifv^l/--5/*»e>*BJ©gF9fl; -l^;w^DWT#is^m;**i.5> 0 tot, JHA 

k • \±v ham^mu wm-7uy>7zti?n<D&^it co o 1 5] mm^mmmzn^it-t^m^. dcvzt 

S^l/->©t&iB^&<fc*lo©£#glk S9a3ffij£ £\ U^;i/4©-y-^>RiDC-b-^*/\*>K (LL4) 

7UvV(mGffi%\Y3kK\±*J Vrf\s-yl»i>mm^ ©*»CflF9ft;5ft*. o*»J, HL4, LH4;)3i:tfH 

ffct^y Hyi/->o^ti^ f n^<i: ; bio©g|5^(csff h 4 -y-:77\'> kt-&£„ ^xxy^zo^Ay K 

K»9ft^'5/h^l/->36i»€)tt-*fbS*lfelWBfiHR©BB 20 (HL3, L H 3> fc<tatHH3) tffrtffcSn. -€"© 

lln^^ny^©7B©flfiR©BBare t?^2CDt^>K (HL2, LH2, fcitfH 

&y> i>r§B:?"ny? u- h£ffij£©M&M#{cgt5wr H2) , i/Kjir 1 oy-y-zfAy K (hlk lhi, fcJ: 

isiaff^ft^ny^-tti-ftisjRT-rsm'^ai:, ttf co o 1 6] wmmcm^. m^it-v-zfAy kkhh 

C0012] t ^(nmypm&oymmtem^iUz iotM y ©e 

c«w©ia6©jg«a io*fctti«R©»ftf©Hii7?x nftwusstis. 

7=- <v t=.\*w&\zmvmm j %X'^%.-tz>m xm^imm^wm 

-ene>©X^>y^feJ:t>*/*fe«!ff^{i*H^iBST- 30 «F^ffc«HI©«B6S:H4tc^U **fb«!a©«BSSH 

HgUi*mcJ:o-C«, Mfc©*Wb©*KCW»S:iMG« 

*-%m<D$m&m u wkitoymzm&*mm?z>gmtfiibz>o z\*uz 

f?e>. ^x-^uy h3B»«Bl©Si«tt#R(©Wpfl9«: %3^B©fflam£AH©3©JigSBd&©i5 

:SaR. #tCI. Stollinitzftfi©*#rWavelets for Compu £©^/l/fbK$KK:&&. CUlfcfflWSttiaKSKSST* 

ter Graphics! > 1 9 9 6^ Morgan Kaufmann Publ is £fl£>tu H&fo^t fett^^lJ^T^l/fc^T^-r 

hers Inc.JCflSKSiivtHS. JSTRC^x-^l^y N«t MfcStt*. #HS©gJ»T-tt, H»©S« U^/Mi^iS 

S©*$HfCo v vt»tfBH€:#flgLfc# e>»Wi**. i*ARI©WSI#^Bfeftamig©l»gBfflBre*S =b© 

tRfi-^Uv 40 fcLT^*. 3*ltC <fc o T ±^©#^-tC r ©#^g^ta«L 

H 1 AfecfctMH 1 B fc, ^-'J ^;UW^ 1 J:l«fe8®©£*#J&< 

iBffltfx-yi/'y hSQft (WDT) &f^T4o0f^ [0 0 17] H4tC-oV^T*6i:, BffwEbfeJ:^ 

®#3~6tc^i$ti§ 0 •y-3~wm£tzizy-y r ny iz, a i or-it^^x-^i/^ h^m^m^xfi/^^ 

«»L L 1 , H L 1 , L H 1 , &J:l>*HH 1 tmmtl Wmtf^^frW^Ay Ff&ftlzm&ZtlZ. u 

*^>K4iCDlr3®^7-f ^A^U^lS:^ <ft, z.Tyzf4 2 0T-«-9"^> KttHJlKStc, 

■t„ L L 1 1^;^ FlttU i/'tMt©P - ■ /U • efiiCteDC, HL4, LH4, HH4 , H L 3, LH 

?is*-is3y£fttcA-i/3yT*3bZ>. 3, HH3, HL2, LH 2, HH2, HL 1, LH 

[0 0 13] mBZft&V^-Zflsy hm&ltW&-*Z> 1, HHl©HtC*WfcS*lS. X^>v^4 3 0W 

Ha r r^<-X©Hf5:, Daubechi Ay R*VK o;fr<D:/a >y ?tc#-f — JR 
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f&Ht&» xf7y45o -e#x □ >y * ©SjS^j y 
Hi^yS-^h U -I*ftT-m%tt.W%im^v #\z 

to o 1 8] wntri?* jmmiz. msizm-t^iz 
<z>#xa >y ^i*^ <7 u -tt«ftST?«#ffcShfi. 

X-r >y X 5 2 o r*, b*XA> KttiSSBR* ^-X 

[00 1 9] H4 0*frRHJftx-r-yX4 3 0, 4 4 0, 
4 5 0 33<fct»*4 6 0iCOV^TH6~Hl 4t#ML^V 

HI 6 Sr#SS-T5 "9-XK> K 6 1 0 (Cftf-Sim ©X 
X^X4 3 OCO^aa^^^^tlT^-So XXA>K6 
1 OliXOy? 6 2 0, 6 3 0, 6 4 0 fejrtfe 5 0 (C 

e>$&£-5^tf>3 2X3 2<£>Xn>y?-z?#-f;i/-fb$;fi 

S„ ^3 2X3 2 -£*l-?*l3 2?fX 3 2 J'JSrfl 

"to ^ -f ;i/©fttf»Xn -y ? • 1M Xte 3 2 X 3 2 

5. * x>*> FWg/j>Xa 'v * • im xc!)ffiBBre«:mft 

Xn>y^y§gte1MX#3 2X3 2^e>6 4X64© 
<6H»CifiaiS*lS. M/Ui, X-f X#l 10X1-12« 
?R<Z>S 6 GDXXA> K 6 1 0 3 2X3 2 XXA 

> K (6 2 0) ^4 oil, 3 2X4 8XXA>F (6 3 30 
0) #2o£, 4 6X3 2^A>h" (64 0) *?2o 
£, 4 6X4 8t^>F (6 5 0) #lo&£„ Xr 
f^4 3 0 WJW>Xa >y Z • +M XJ: y v ^* fett 
-e*UCl£L^XXA> K±*eeWj|ffSti*. 
££9 »7 'J -fflHHfc 

fe^i!c©2il^sc^sio rtf>yi>nj 

r = UOr n fy m = 

m * 

[0 0 2 6] swgM-Si:, c i( jeT&<M£, XX 
-fey hT m 0>iofcowt, itioewcov^, c 
i, jGT m m «F*U<tt, Ttt*S§8£#grt?& 
U, -feyh {T m } ttT<04o®*BWve>ft*-fey hT* 

[0027] *m®&miz? v p v x) -EfMbfefflv** 
©tr>y h£y%ftOf-^b£*i3<tv^s^T-fe.g> 0 « so 
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2 Jl-fba^©^, 1 0SBR9 0 0 0 0 1 0 0 1 T« 

i, £<fctfote-£4v?*io, o, nc*u\ 

is-^yxx*mzti2>emzm^-z>fTP}X'3i-tz.£tfX' 
ts. Mcf^i. 3o^J«3oor^S:w-rs 

:£fBKcj£tf, ^3#;^&t^y h • i/sryxjjfaizmtf 
10 HCJtfy h#-5§-T*£-t^y h • S/-X>XSriIi® 

rtf.y h • Xu->j fcnftift*. rt^*, hzfiy-y 

[0020] mmy u-Aommt, wm-r&wmmi 
20 mmmmi (c i , jj w-rs ^*«stu < i , 

j) tt^C^^T-«>S 0 

[0021] ?istf>y h-^u-x^w^-fe^ 

[0 0 2 2] 
B8C1] 

|Cy| < 2" (1) 

[0 0 2 3] <m&\Z\Zy h^"U->ntCB9L/T (*^l 

[0 0 2 4] Jffi«©-fey hT<OI2^MfcJcj:oT, 
KtTW^'Hffll^ {T m } Sr^-To 
[0 0 2 5] 
GK2] 

OVn^m (ia) 

i/-> ert©if©tfy hi y fe^icif-t-fb^n-Bo r^vx 

T*, K'^y KXb->6W(Dfe^Kt>« 1 fcr>y MitT>y NXU 
-> 5 ^©ifOtf'y K«k y %)5fctc«WbS*U JKTPH* 
T'S>-5o l-Jfefo-fe. tT-y hXU->nlit^^y hXU-> 
n-u y fttcfWfcStvfiF^fb^v h U -Ap«gtC 

/NX-e^-fb^tis. 

[0 0 2 8] ®7liEI4©X-T-»yX4 4 OTdSMf €>j? 
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* L^^m&tv Fyv-w%iwm<Dfm&7n-*v [0034] xtv-ji 6 ot% mmwj* m^®# 

- N T'feS. Xr- VZfAAO X\ $m<DZfn y V 14, Jffi Sffigetfl^y h r? b- > n T'f^fb^tlSo SB >y * 

ii*? K^y-ISF»fb«aS:ffl^T«JIE»tC««5W>J* S*3J:tf£##*T-v:/7 6 5TffWSn*. Xr 

*Ti^-fb£nS©2)W*L^„ DWTflHRti^Rlfy >v^7 7 0 T*i±B?*a y ^M*^mL#V>ffl{CflB^ L 

So #£L<14, 1 5tf«y hfcfflVvcDWTffiR©*^ tofflAttv-fl 9 5"r»T"r*. 7*Oy^jHi 

14*7-«£T*&5„ fejEL. 8tf-vh (fefcfc'J) A [0 0 3 5] Xfy^7 7 5t', *SMfiRU^M^©«- 
±)WM<Dm&. 1 6 HTy KDWTffi«QW3i-tH»4. - 10 «Z>bT >y h n#msn5. ^f^7 7 6T», & 

[0 0 2 9] Xf7y7 10t% :/n>y*f*JCD-f^Ttf> 7 7T*, n u m_s i g_c o e f f s_t o_c o d 

hn ma x A'^Sn5. e #L S Cf%CD^©!&tCt8^;**lSo 

n m axtt^"n>y^p«30D^T<Z>^S[ctCo^T $4lS0)-e, X^yf7 4 0 £J;tf7 6 OT'L SClCil 

C^ 3 J Xf'V7"7 8 0T', aS^Dv^*«CpimL,SVv|tfC 

2 n+1 > |c| C2> * K&HZXTVfl 9 5fH7t^ rfxivtl* 

20 XT-vy79 0tc«<. «64LfeJ:^fc. #^ny^tt 

[0 0 3 1] £rg£-fft/J^fcnT-&So TJry-Jl 2 ffittf)fcf>y h:/ U-MC^bi^Tf^fbT'^So 

0T*, tfy H^l/->SBRnttn ma xfc:liteS4x*. JteB«K*tt. WErfUvZl 5 Oi5J:tf7 7 0 &#B&T' 

[0 0 3 2] 3 MettfiHKUxh (LI *<©ftfe »J icfljt^n y * 7 8 0T**£gkfy t^U 

c> i:, wmmvxv aso *sMK«yxh ->n*%t®»?Lts/Mfy 

(LIR) *«feflBffcS*i5. L IC£LSCl4£tCfcJ»§ *£J4-?-*vJ: 'J^Sv^^&fiy ^T'^So -£e>T* 

fbSftS. LIRtt4o©:7D«y*©*Ugfc*D^fcS*i »Xf77 p 7 9 5 7»»7-fS. 

So ^[num_s i g c o e f f s t o c o d [0 0 3 6] Xff^7 9 0X\ ?£@fcf>y >3J> 

e\t0\Z%ffl1t£tlZ> a ZtlbOVXht. *tltm% Mater? V*>hZtU ^14X5^^^7 4 010^ 

$mte?<DQ(DV X h SrflF9fb-frTK:^®«FlHfctC 30 [0 0 3 7] ftgyn>y^l/- hfc«fcl^Wffil5£x-5^y 

IMr*"*- ^74 5, 7 6 5, fcj:t>*7 7 614. tf>y h:/U-><Z> 

[0 0 3 3] X-ry ^7 4 Of, LI Cft<Z):g«<Dh? 8FWb©IBRC|gfT3ftS. &SVH4, rtl&CD^Jfe^T- 

vhntfffrSffcSflS. *t!J. If>y hn{4nmaxlctg v^4. «F^ftfflSI®«tC*tfS4xT*»J:V^ 

€$4x;i/-7 p 7 4 0fr£>7 9 0©/N°xri:{C-r^U^> L I RUXhCDf^fb 

□ >y * fc^-fb-TSfctofC^g Lfctf «y MRt?*S. flF (^n -y *rt©) tfrfn v V ft(m%%,<D£Jift<DmM£. 

%qO£--J h • X h >J — A?;4M.-5£, *3F9*fe#)H©S££ «gigc<WMX{C ioTIHitT^S. ag&flg$U X M44 

^frTSUWflsStttf -y «n+ 1 * T'&em*®.^ o©» -tfcfc'fc. 7"D >y ^ p^JCD 4 o(D*PST«^b 

tt^ffcTfSS. &B?"n<y^S<&«. ^CD^D>y^ • [0 0 3 8] S8 8 0 0^nyjr&S 

f-*fc^e>ftfe^nyi'0jiia-K(D»&, tt^ -?W&. 4o©tffi|Scf4 8 1 0, 8 20, 8 3 0£J:t>*8 

imtmm&-t^-fn v v t©ra<z)^*T»»«. a#fb 4 0 t?&*. 3ne>®fRSct*i©j(itc l i RtcpA^ti 

tC|¥iEt*So £e>(C S*®fttWCoV^Hl 3$:#RS [0 0 3 9] 09 -5 il, L I R(4J£TF£>J:otC 

Li&^e>i¥KE-r-5„ f^^T% 5 0T\ ?£g^ ^KDTJrv-Jl 6 0(Dtf>y h t/U-^nTJ^fbcStl 

n>yirM^"5r ; ^L^^'fiitC3i?>LT^3i>y^$tvSo So Xr7^9 1 0T\ a§fI^cRt4L I RO^lfl^c 

S^mL^^fiy^Si,^ tm&X'rv-fl (Clg^^tU L14L I RCDfI^[tc^$tu regi 

9 5T*«l7t-S. :/n>y*#nr&L£^tf«fcy/jN3<J5: on_num, f^^L I R(^(7)?±SfI^c<Z)-f ^-y 

v^^, ^ImL^^^'fil^a ! Sttx^^y^7 6 0tci!< o 50 ^xi4itclg^$tis 0 flJE^ny^ 9 l 2Tr, r e g 
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i o n_ n u m# L <fc »J /Jn $ t \fr £ tzXt-Z ftlZ^ h V 
SfrSrflfitf <&fctf>Kl*-x y *#&34%S D ffigT'n <y 
* 9 1 2#y e s £ig-f >y :79 1 4131 

<» Xf'y^9 14T'. ««R©fi**«ffi*Sn«. 

[0 04 0] 

0&4] 

M < 2" (3) 
[0 0 4 1] T&S^, ffl&ctttfy hyu->nr* 

MS&ltfNRtt. tfy NT/U-^nT'^T'&So X 
5^79 1 2 T\ R*<«»ft«^, lSrtfcfrUTROfi 
*«WffcS*U R*«*g»*«^. 0£tfJ*LTR<Z)fi 

-rs D ite/n >v ^ 9 i 2^n o &&tn % wmitt~r£ 

%1,ZXtv79 2 otc^rrs, 

[0 0 4 2] Jfifit^n v * 9 2 07?, Rtftfy h^U- 
y n T'^fxiti)^ SrflUg-t* fc&tC?- x >y * $ ft 20 

So flterfn '^9 2o^no zm-rt. mmt^^ 

79 5 0tCM<« 

[0 0 4 3] Jpfflt^n y ? 9 2 0#y e s 
mit^yzf9 2 5iZm<o Xr>y^9 2 5t, R«L 
I R^e>g'JI^$tlS. Xff^9 3 OT'2 X 2©I*T 
XS'tfl 5 • A7Y> • 3- KT?4«raffc3*lS. 

ZlCDX^-^^Co^TttX^y^g 4 0©fi^OD#{C|¥ 
3*i"*. ¥ffie^n y ^ 9 3 5l±R#2 X2CDfflRfre>ft 
Sffitt7*%S]P5;ft>fc?x<y ?t5 0 >y * 9 3 

SA'no&Ifi:, jS!!l(^fyy9 4 0(CS<„ 30 
vzf9 4 0X\ RttLArXDtBSL t*t>%* -£©4ocd 
•RtCIZ^ftatl. ZL4l^«L I R<DW&lzmttlZft 
S» MA#, BI8c7)-/n>>^ 8 0 0tm®R<DWr&. 8 
1 0, 8 2 0, 8 3 0feit>'8 4 0#4o©##ST*& 
So 3 0T^-ft54xfeS^VX^li, Rft 

2x2©2itvX^Tfe-5„ 8 1 0, 820fe 

«fctf8 4 0#n£Wl/r*g»'T?*>»J. — #8 3 OtfnfC 

[0 0 4 4] 40 
CR5] 



0 0 

1 0 

[004 5] \ZtzZ> a ZZX0 1 l*m&*7jk 

■to lO(D^PifeW^&T'^W4x^^^VxC0T'l 5 50 
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So 

[0 0 4 6] Xrv79 4 0T\ LI RCD#^{CiI#[J3 
tl^4o<DfI^c©-etl-?n<Z)fi*tiX7 1 >yy9 3 OX'M 

^Sr^-LT -r x-iz^it zftx^&zt izmM-t 

Si&Mtf&So 3<Z)SS^e>, fl[Jfe:fny*9 1 2T», 
regio n_n um^Li V/jN$V^i^li-?-4x(C^ 
L^^^a^x >y ? $nSo regio n_n u m# 

f'V^^regio n n u mi *J V ^) CDfHHfc 

<nmzXTV?9 3 0T'-TT'{C^ft$^T^So 
[0 0 4 7] mfe7ay>7 9 3 5fCMSil, BulB:7*D>y 
e s lilbt^ gSHliX^y^g 4 5{Cgt 
<o R«©2X2(DyD7{'(Di^ < fi*"7>C^^ 
2X2 CD^CD-etl^n©©** o R**2X2ffl 
Mfflt&Oi^lfSt. 810, 820, 830g 

«j:t>'8 4 o « i x i ©m^ (-ttjtt>t>. m^vmo X 

feSo X-r- 7^9 4 5 7, 2X2 (Dffl%R f*!©^^ 

Zf9 4 5 T\ 2X2 ®«^R|^©0g®bb^«:^ 3 
©fiSRtiftia&fiSRy x McSfiostis. X^-y :7"9 4 0 
fc^V^S 4 5<D&X*jtmi*X"rV?9 5 OT'Sig-T 

So 

[0 0 4 8] JRUe^n >y ? 9 5 0T\ R#L I Rft©£ 
tfe©1Ktta<tEfl* S fe«btc^ x >y 9 S 4xS. 

^Hftt^n 'y?9 50^yes &jgffc> ^(iXT 1 >y ^ 
9 6 0 T^T-TSo flBe^'n >y ^ 9 5 0 7b*n o $r^-T 

«a.tX-ry^9 5 5T?HBB^S. X^>y^9 5 5 
T'YiBfl^G-^ ?Xregio n_n u mAV > 9 

V*y hZft. RttL I Rfi<DfcO>milzmfeZft&. 
!k^X#m\tXTVJ'9 1 2T*Sgai-So 
LICUXh<Z)#^fb 

0T', ftSMKRU^ h L I Ctft^y N^U->nT-ff-t 

jiinanfeflHS©yx Nr*s. xfy^i o 1 otii 

S^Cc7b*LICp«g©ft^(D^iS[{C|S^3tlS. X^>y 
^1 0 2 0T?c©fcTy hn#ffi#3*iS. "T^fct., c 

©tf«y bntfi<zm&ts.itfmijzft. "t^xmiftit 

0 *«ffi*S tlSo nfeZfn -y Z 1 0 3 0 T', c *^">y h 
•7° U- > n rtittft^fr fettfe-f S TcfiblC^ x ^y V tftji 
^tlSo flte^nyi' 103 0tfyes Srig-Ti: ("t^ 
xf>v7"i o 2 oritfffcfr^tisi:) , j^tt 
7^T-v7l 0 4 0(C^<„ ^.■5 i >V7°l 0 4 0T', -9--f> 
t'<y h#ffi*£4T«c#L IC^&SOBfeSnTLSC 
Oft^tCiijDStlSo ^^T'^Sti^^^l 0 5 0{C 
UstK o ipajg^n >y?i 03 0^no Srig-Ti:, 
T-V7'1 0 50 TUM-^S. f H^^'n 7 7 1 0 501-, 
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>y*#&£*l,6. mfe7ny? 1 0 5 OtfnoZM-t foTbf-v h^l/-> 0~n- 1 IZ-ga SvfU _t&tr 

«xf'yyi 0 7 flfc^ny* >v h^U-MCt^y h€:*"r*»©**Si:-t*. 3<Z) 

1050 # yes WMiZXTV rf 1 0 6 0 IZ && L < tt. fe^tZtltzmLOXZ 3 «M+ 2 

»<. 0 6 0T', ffiB«Kc#L I C« n- 1 T*#^^>tl5„ 34xfi^ft2§#^$tfgT'£-5 

©^RKlKJfeSJlX*. ^V^ffiBHi^-f-y^l 0 2 0IC R»J, 7B®fiHRttmi:m+2n©|a<3!)^sfc^s» 

^s<= £££Bfc1-£o HPS Cm, m+2n] l£fni&l£3llff£ 

l s i VKhawwc mztiZo ¥v bmmmzmLx, ^<y hyu->nj^ 

mi i zmmtzt. &rfa>^\zmi<D7^*j^i i ±izemim~&uwy h&n?zm&. o&itztitz 

5 t'^^Sy ^ h L I CA^'y b ^ n t«#fffc 10 ttttOT'fcSo 

$ti-5„ m%m®Lv* nj*. micL i Rem i c«f M<fr<z>ftn 

1 1 ot-ftBMctfL i ci^cDsiao^fcis^^ 7 6nwffi£&tftm2tvGmzixz. *m&&mx* 

*U SliS'f^i'Xc oefficien t_n lB#M#4*Yig:/a >y ?£«fctfH£ l/-"C;i/©#ftJ# 

umrtUKfgJg^tlS,, ^f>v7"112 0T'c©fcf'yh ^feS^D >y ^pgCDtf jc-^"L/«y hG^Cg-oX^Wt 

n>y^ll30T, c o e f f i c i e n t_num# (4£) h U y * =E U fflpg 

num_s i g_c o e f f s_t o_codeJ:»J^ ©feSHS^^CjgLfe^CDlC^S. 
$v^7!)^*fe^i^•4^i:^Uv^^S : ^$:^f ^ lM-rs^^?)^c^-al 20 [0 0 5 0] 01 3 *mm?Z>£. Wfe-JUyV 13 0 

•y?#&$*l5 D Hnum_s i g_c o e f f s_ 5 #DWT£$fc<£>&0:/n -y ^(Col^T L£^tfi±# 

to_codeliX^>y^7 3 0i3«fct>*7 7 7-elSS3 (TE) tftWSiftT^Srt^^fc^iy 

*lttffiSn*<OT». ^7*7 4 0&<fct>'7 6 OT'fc^y :/n >y * 1 3 0 5 #y e s &igf fc, KSBt^r-Vfl 

h^l/->nC0V^TLSCkj8ilia*V«fliatl*lfvh 3 5 013BK. |5g7*n>^ 1 3 0 5^no&Itt 

:/U->nT<Z>LSC©*f^fb<£>fSlT?te, ff^fbStl TJrVfi 3 1 0, 1 3 2 0, 1 3 3 0, 33«fctf 1 3 4 

fcV\, 1 1 8 0*tye s OT?&0)J:3lCDWT^©ai:/ny*KoVvtTE 

«y y 1 1 5 o x-mr-tz. -y^ii3o^ mmz ns 0 l g v vh_l#&* ? u -jsiz^fb 

noZM-ft. iSitt^fy^ll4 0K«<. X-r^v ^KJ:$|fr^tC^oT7^DWTfl9RlC-3Vvttf 

•/l 1 4 OT?aBffi»cliLSCrt©*®fiBSfCiSlSa IMsftS. X-r>y^l 3 l OX*, tta^DvfCDDWT 
*U ttg«-{>f^Xco efficien t_n 30 £$5:<D*g3 Ct&tftD tftft^S, ZL;*X<dC7)*££ 

1 1 2 OlCjgK. n, TsTVfl 3 2 OT-n-^^P^VX^^y^^ 

zraytaffl&tVFyV- • a-K*«**.6*4:, ^ yB^RttS*#^^rjic«tS-?-©8o<OS=foia^|g^^ 

A^«%Jg UfcHS* T'S^T'g So [005 1] 

ffcHli**S9(CRDT;b^UXAS:||!ff-rS. T;ua"U DR6] 

«b^^n§„ 40 J_ 

[0 0 4 9] #S<ZVN°X (L I C, LSCfflLIR) 0 16 

->n = 3«)LSCffit&, tt*ftm:.fcoT:/ny* [0 0 5 2] T-fe'J, ilt-f^tDl^W (4/1 

ft<D&milZ^TXyh3&Jdm&2ft. -ttl-Ftl 6) *«L/*VHSLh# (TE) #tWSftft«»tCfln*.e> 

£l<&, '&*3rimim.mt zt\t-w&<D^mmmm -ji^ntcm^^mzMj^t^Fim (sibling) & 



1 2 1 

2 4 2 
1 2 1 
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■V-7A> K/M* L H 
LH 0. 6 

HL 0. 15 

HH 0. 2 5 

^/^KLHrtOflaSAfi. ^"-^a*lT 
A' =0. 6A+0. 15C + 0. 2 5B, f-fz.hC\t 
A£mV&ffl&MlZ2b&&-V-zfrt> KH LCDflRR. B li 

a £mv2.m®miz&z>tfy-7A> kh hcd^c, icse 

sty Fnmfr&ft £&}<DMJ3<Dm&iz%mt!tu '&-D x 
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* [0 0 5 3] 
HL 

0. 1 5 
0. 6 
0. 2 5 



10 



HH 
0. 2 5 
0. 2 5 
0. 5 

COO 5 4] 3 4 0T% l^^kM (T 

E) tt*©J:-5K:tfJ([3ns. 
[0 0 5 5] 
BSC 7] 



TE = min(m, max(t,b -pool(\c\))) <4) 



[0 0 5 6] 3.©Wifc&Ell 4 (ojrf. Zl3T'^-;W4 
M^CDX^^^l 3 2 0 fccfctfl 3 3 OtCigffi-regi^ 
T'fey. mtt**L£v*« 0f*L<ij:m=2OO) , 

b tt-^x > yrmiv>mm. ui#/j^x 20 

0300 b^;i/T- b = 1 omimm £ *w «4 

ZZtlt. Oft*) "^X^^C 

&l/T*Hk*lT V^&tSiR(C^U 0. 70>«£tt&fB 

^tliDWT^fcfom Sit (LHf 

^A>K) » 7K¥ (HL-9-^A>F) ££te£4*!> (HH 



*X©3>h5*NLSvMfflfflR (CTF) . -t^*3t>, 

h5*hK:J:oTjEi*3n&. CTFttffii(ODWT/< 

-So ®$i^{Co^T<Z)I EEE h^if^J/ 

3>-ef§*$tV^A. WatsonftS®afcS: rvisibility of W 
avelet Quantisation Noisej , Vol. 6 > No. 
8, pp. 1 1 64-1 1 7 5. 1 99 7^14, fflm. 

[0 0 5 7] 
[»8] 



/ = 



^ 0 log(0.49S) +0.466 (log( tv) -Iog(0.401ff )) 



(5) 



[0 0 5 8] ±5£T'w=f (1, r, v) ft. ^jc-^ 

1, DWT-9-^"y\*> K • W<;k r, *^g?mgfeJ:t>* 
v. *5sBBIfc&*e>8fcjeS*U *H*ft-P*lLL, LH/ 
H L, «fctJfHH*^> RC*ff£;-f 5 1.501, 40 
1, fe.fctfO. 5 3 4(£>^LVVf^;*-#. pL&iD- 

^x^7Y^*®*ycflfiBSB«re** (pl=o. i 

8 84 8 5) . A5*-#p 1 £<fct>*P 2ttLLt^ 
>K®Pf#0>pL, HHiJ-y/^FroM^pH, LH 
SitfHLiJ-^KfflpL, pHtfeS (pHtt/W 

/**^?:7*/i,*©S*tf68HH6"r*s (pH=o. 

8 5 2 6 9 9) ) . 

[0 0 5 9] DWT£^CCD&S^D>y ?(DGmZ tlZT 

EmfW£ftt=.&x\ mmz^Tvrfi 3 6 oxwm 

U S»Xh • ;-"r4-y~7)l- f-f77 U>X (JN 50 



Xr'y^l 3 1 0~X^:/1 3 4 O-^SWatifcLS 

vvfi_hi?- (te) -eBftn-rsifc-e^frans. 

[0 0 6 0] 
Q&9] 



jndJ c Cd 



TE 



(6) 



[0 0 6 1]fi£oT. lOCDJNDSrfSiHtftKH (| c 
-cd I) #L£wfI_L# (TE) (C^L<&S,6T*;fe 



(16) 
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[0 0 6 2] rfU V?(Dm&Z:§m?Z>m®t(DXTV 7 
B^f7yi3 5 0T', 34a(C J: oTJ^TCD 5 > 3 7 X 

[0 0 6 3] 
[^1 0] 



(7) 



[0 0 6 4] ^HS^ffiT^i, |*[<7J>S*JND 

04<7)X^^^'4 5 OtCO^T^xE-tSo EI7<7j>^>y 
^74 5, 7 6 5£J:r>*7 7 6T\ SB^ay^U-h 

try hyu->©ffjfa^:y^0-e^i-?ti{cov\T^- 

feh-fe, LIC, L I R, fc.fctfLSC/txrtfCU- 

[0065] ^n>v^nT\ i/- b&<7>m<i£tifrmm 

t^rin r 2 n , .... r N n-ej?U -£*UCBB 
34#^e>n^M^?:d 1 n, d2 n , .... dN n T 

m-ft?z>. mm** 

[0 0 6 6] 

mi 1] 



[00 67] TifeS n - K *T-yn y * n £^y-t£ 3 
[0 0 6 8] 

G&i 2] 



40 



30 



[0069] ±5£T*N p im&ft<DWmmT'$>Z> 0 
[0 0 7 0] 

mi 3] 



" h n 



(9) 



[007 1] ±s£T?^A.e>*XS^H-U- NR 
desire d fCoWTN hl©7*n y ?##&-t-£„ 

10 

[0 0 7 2] 
B8tl4] 



^to/a/ * Rdesircd <t £t <S> efc "5 £t 

(1 0) 



mm -^ttwa/ 



[0073] #»e>*is. i*itt5y5>e;3.aaBDKS 

[0 0 74] 
20 HR15] 

mm Aoraf + ARtotat an 



[0 0 7 5] SjUff, *ff5-r-5R t o t a 1=R 

=fc (9) ^ IEM>WWI&tfv^fc 

£ X t%— JfcL^V^T'R t o t a 1 <R 
desired r-Rtotal^Rde 
30 sired &*SMyfc#e>»*A*iS. 

[0 0 7 6] (1 1) Sr^UT (1 0) £8¥<#MI£J6A 
TtCUl 2 Sr#flBLfc#e>3Wr*-*. X^y^l 2 10 

fWStlS. y ^ n IZffl UTM#©ir y i n, 
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